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FOREWARD 

I This edition of the Microgravity Science and 
Applications (MSA) Bibliography is a comprehensive 
compilation of government reports, contractor reports, 
conference and symposia proceedings, and journal articles 
dealing with flight experiments utilizing a low-gravity 
environment to elucidate and control various processes, and 
with ground-based activities that provide supporting 
research. It encompasses literature published but not cited 
in the 1985 Revision, and literature published during the 
past year. 

All papers are on file and copies can be made available 
to workers in the field on request to the bibliographer. 

Any omissions that might have occurred are sincerely 
regretted. Investigators are encouraged to submit to the 
bibliographer, information on any work that was 
inadvertently omitted, or any new work, for inclusion in 
next year's edition of the Bibliography. All correspondence 
concerning corrections, additions, or deletions to the 
Microgravity Science and Applications Bibliography should be 
directed to: Ms. Elizabeth Pentecost, USRA, Suite 201, 600 
Maryland Ave., SW, Washington, DC 20024. 
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Electronic Materials 

Adornato, P. M. and Brown, R. A., IIThe Effect of Ampoule on 
Convection and Segregation During Vertical Bridgman Growth 
of Dilute and Non-dilute Binary Alloys,Il J. Crvst. Growth, 
1986 (submitted) 

Adornato, P. M. and Brown, R. A. ,  "Petrov-Galerkin Methods 
for Natural Convection in Directional Solidification of 
Binary Alloys," J. Commt. Phvs., 1986 (submitted). 

Bachmann, K. J., Abid, B., Lay, K. Y., Goslowsky, H., 
Neff, H., and Lange, P., llII-VI and I-III-VI2 Alloy Crystals 
for Photovoltaic Applications,Il Solar Cells, 1986 
(submitted) 

Barber, P. G., "A Clarification Gel for Crystal Growth," J. 
Crvst. Growth 73, 400 (1985). 

Barber, P. and Crouch, R. K., I'Electrochemical Etchina of a -  

the Semiconductor Lead-Tin Telluride, ll J. Electrochem. SOC. 
131, 2803 (1984). 

Barber, P., Crouch, R. K., Fripp, A. L., Debnam, W. J.! 
Berry, R. F., and Simchick, R., "A Procedure to Visualize 
the Melt-Solid Interface in Bridgman Grown Crystals,Il J. 
Crvst. Growth 74, 228 (1986). 

Barber, P., Crouch, R. K., Fripp, A. L., Debnam, W. J:, and 
Simchick, R., "Experimental Techniques for the Analysis of 
Oscillatory Flow in Thermally Unstable Bridgman Grown 
Compound Semiconductors, m, 1986 (accepted) . 
Beyerle, A., Gerrish, V., and Hull, K., ItParallel Pulse 
Processing for Mercuric Iodide Gamma-Ray Detectors,Il Nucl. 
Inst. & Meth. A242, 443 (1986). 

Beyerle, A. and Hull, K., IINeutron Detection with Mercuric 
Iodide Detectors,l! Nucl. Inst. & Meth., 1986 (submitted). 

Bourret, E. D., Derby, J. J., and Brown, R. A:, IlOne- 
Dimensional Modelling of Transients in Directional 
Solidification of Non-Dilute Binary Alloys,I' J. Crvst. 
Growth 7 l ,  587 (1985). 

Brown, R. A., IIConvection and Species Transport,Il in 
Materials Sciences in Space (B. Feuerbacher, H. Hamacher, 
and R.J. Naumann, eds.), Springer-Verlag, 1986, pp. 55-94. 
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Brown, R. A . ,  "Modelling of Transport Processes in Melt 
Crystal Growth,Il in Proceedinss of First International 
Conference on the Processins of Electronic Materials 
(C. Law, ed.), Spring-Verlag, 1986 (in press). 

Brown, R. A . ,  IITransport Processes in Melt Crystal Growth,*' 
in Crystal Growth (K. Dryburgh, ed.), 1986 (in press). 

Brown, R. A .  and Ungar, L. H., "Pattern Formation in 
Directional Solidification: The Nonlinear Evolution of 
Cellular Melt/Solid Interface Morphologies,Il in Modellins of 
Patterns in Space and Time (W. Jager, ed.), Springer-Verlag, 
1984, pp. 30-42. 

Buchan, N. I. and Rosenberger, F., #!Mass Spectroscopic 
Characterization of the GeSe:Ge14 Vapor Transport,Il J. 
Crvst. Growth, 1986 (submitted). 

Carlson, F. M., Fripp, A .  L., and Crouch, R. K., "Thermal 
Convection During Bridgman Crystal Growth, J. Crvst. Growth 
- 68, 747 (1984). 

Crouch, R. K., Fripp, A .  L., Debnam, W. J., Clark, I. O., 
and Barber, P., "Experimental Investigation of the Effects 
of Gravity on Thermosolutal Convection and Compositional 
Homogeneity in Bridgman Grown, Compound Semiconductors,Il 
Acta Astron. l2, 923 (1985). 

Crouch, R. K., Schuszler, A., Debnam, W. J., 
Simchick, R. T., and Barber, P. G., IICorrespondence of the 
Composition of the Compound Semiconductor PbSnTe and Its 
Etch Pattern, J. Electrochem. SOC. (submitted) . 
Derby, J. J. and Brown, R. A., "Thermal-capillary Analysis 
of Czochralski and Liquid-Encapsulated Czochralski Crystal 
Growth: I. Stead-Steady Simulation,Il J. Crvst. Growth 74, 
605 (1986). 

Derby, J. J. and Brown, R. A . ,  llThermal-capillary Analysis 
of Czochralski and Liquid-Encapsulated Czochralski Crystal 
Growth: 11. Processing Strategies,Il J. Crvst. Growth 75,  227 
(1986) . 
Derby, J. J. and Brown, R. A . ,  I I A  Fully Implicit Method for 
Simulation of the One-Dimensional Solidification of a Non- 
dilute Binary Alloy,Il Chem. Enar. Sci. 4 l ,  37-46 (1986). 

Derby, J. J. and Brown, R. A . ,  "On the Dynamics of 
Czochralski Crystal Growth," J. Crvst. Growth, 1986 
(submitted) . 
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Duranceau, J. L. and Brown, R. A,, "A Thermal-Capillary 
Model for the Floating Zone Crystal Growth Process,11 J. 
Cryst. Growth 75,  367 (1986). 

Fripp, A. L., Crouch, R. J., Debnam, W. J., Clark, I. O., 
and Wagner, J. B., "Effects of Supercooling in the Initial 

Growth 73, 304 (1985). 
1 Solidification of PbTe-SnTe Solid Solutions,Il J. Crvst. 

I Gatos, H. C., Skowronski, M., Pawlowicz, L., and 
L Lagowski, J. , IIOxygen in GaAs : Direct and Indirect Effects , 

Inst. Phvs. Conf. Ser. No. 74, Chapter 2, Adam Hilger, Ltd., 
1985, p. 41. 

I Egbert, W. C., Gerbi, D. J., Ender, D. A., and Cook, E. L., 
I IINonlinear Optical Crystal Growth in Microgravity,It in 

Proceedinss of Symposium on Nonlinear Optical Materials, 
MRS, Boston, 1985 (abstract). I 
Ejim, T. I., Jesser, W. A., and Fripp, A. L., "Solidifica- 
tion of Low and High Thermal Conductivity Materials in a 
Bridgman-Stockbarger Furnace,!! J. Crvst. Growth 69, 509 
(1984) . 

Gatos, H. C., Lagowski, J., Pawlowicz, L. M., Dabkowski, F., 
and Li, C-J., "Crystal Growth of GaAs in Space, in 
Proceedinss of 5th European Svmosium on Material Sciences 
under Microsravitv, Schloss Elmau, 1984, ESA SP-222, p. 221. 

Gerbi, D. J., Egbert, W. C., and Cook, E. L., IIGrowth of 
Organic Crystals in a Microgravity Environment,Il J. Crvst. 
Growth, 1985 (submitted). 

Holland, L. R., VLS Growth to Puridy Elements of Groups I1 
and VI,t1 J. Crvst. Growth 70 (1984). 

Hume, E. C., Deen, W. M., and Brown, R. A., IIComparison of 
Boundary and Finite Element Methods for Solution of Moving 
Boundary Problems Governed by a Potentia1,Il Int. J. Num. 
Meth. Ensr. 2 l ,  1295 (1985). 

Jackson, K. A. and Witt, A. F., IISilicon: Properties and 
Defects," in Encyclopedia of Materials Science and 
Ensineerinq (R.A. Laudise, ed.), Pergamon Press, 1986. 

Jasinski, T. and Witt, A. F., "On Control of the Crystal- 
Melt Interface Shape during Growth in a Vertical Bridgman 
Configuration,tt J. Crvst. Growth 71, 295 (1985). 

Lagowski, J. and Gatos, H. C., IINonstoichiometric Defects in 
GaAs,'! 17th Conference on Solid State Devices and Materials, 
Tokyo, 1985, p.  401. 
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Lagowski, J. ,  Lin, D. G., Chen, T-P., Skowronski, M., and 
Gatos, H. C., "Native Hole Trap in Bulk GaAs and Its 
Association with the Double-Charge State of the Arsenic 
Antisite Defect," A P D ~ .  Phvs. Lett. 47, 929  ( 1 9 8 5 ) .  

Lagowski, J. and Gatos, H. C., IINonstoichiometric Defects in 
GaAs and the EL2 Bandwagon,l! in Thirteenth International 
Conference on Defects in Semiconductors (L.C. Kimerling and 
J.M. Parsey, eds.), AIME, 1 9 8 5 ,  p. 7 3 .  

Lagowski, J., Gatos, H. C., Aoyama, T. , and Lin, D. G., 
IIOn the Dislocation Density in Melt-Grown GaAs," in Semi- 
Insulatins 111-V Materials; Ka-nee-ta 1984  (D.C. Look and 
J . S .  Blakemore, eds.), Shiva Publishing, 1984 .  

Lagowski, J., Gatos, H. C., and Dabkowski, F. P., IIPartially 
Confined Configuration for the Growth of Semiconductor 
Crystals from the Melt in Zero-Gravity Environment,Il J. 
Crvst. Growth 72, 595-598 ( 1 9 8 5 ) .  

I 

Lagowski, J., Lin, D. G., Chen, T. P., Showronski, M., and 

Association with the Double-Charge State of the Arsenic 
Antisite Defect,Il APD~. Phvs. Lett. 47, 929 ( 1 9 8 5 ) .  

i 

Gatos, H. C., "Native Hole Trap in Bulk GaAs and Its 1 
I 
I 

Lagowski, J. ,  Skowranski, M., and Gatos, H. C., IIComment on 
Intracenter Transition in EL2 Observed in Photocurrent I 

Spectrum,If Jpn. J. ApD1. Phvs. 2 5 ,  194 ( 1 9 8 6 ) .  I 

Lay, K. Y., Giles-Taylor, N. C., Schetzina, J. F., and 
Bachmann, K. J., "Growth and Characterization of CdTe, 
Cdl, Mn,Te, Zn,Cdl,,Te and CdSe Tel-y Crystals," J. 

I 
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Electrochem. SOC. 133, 1049 ( 1 9 8 6 ) .  I 

Lay, K. Y., Neff, H., and Bachmann, K. J., IIPhotoreflectance 
and Photoluminescence Studies of Cd Mn Te: Broadening 
Effects,Il Phvs. Stat. Sol. 92, 567 t 3 8 5 Y .  

Lehoczky, S. L. and Szofran, F. R., "Futher Comments on 
Segregation During Bridgman Growth of Hgl,,Cd,TefV1 J. Crvst. 
Growth 6!3, 2 0 1  ( 1 9 8 4 ) .  

Levi, A., Burger, A., Nissenbaum, J., Schieber, M., and 
Burshtein, Z., IlSearch for Improved Treatment Procedures in 
Fabrication of HgI X-Ray Spectrometersfgt Nucl. Inst. & 
Meth. 213 ,  35  ( 1 9 8 3 ) .  

Li, C-J., Sun, Q., Lagowski, J., and Gatos, H. C., IIEBIC 
Spectroscopy - A New Approach to Microscale Characterization 
of Deep Levels in Semi-Insulating GaAs,Il in MicroscoPic 
Indentification of Electronic Defects in Semiconductors 
(N.M. Johnson, S.G. Bishop, and G.D. Watkins, eds.), MRS, 
1985, p. 441.  
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Matthiesen, D. H., Wargo, M. J., and Witt, A., IICrystal 
Growth,Il in Opportunities for Academic Research in Low 
Gravity Environment, AIAA, 1986 (in press). 

Motakef, S. and Witt, A. F., "Thennoelastic Analysis of GaAs 
in LEC Growth Configuration, Part I: Effect of Liquid 
Encapsulation on Thermal Stresses,@I J. Crvst. Growth, 1986 
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Potts, H. and Wilcox, W. R., I'Thermal Fields in the 
Bridgman-Stockbarger Technique,Il J. Crvst. Growth 73, 350 
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Potts, H. and Wilcox, W. R., '*Chaotic Asymmetric Convection 

I I in the Bridgman-Stockbarger Technique," J. Crvst. Growth 2, 
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Neff, H., Lay. K. Y., Abid, B. I Lange, P., and 
Bachmann, K. J., "Sputtering and Native Oxide Formation on 
(110) Surfaces of Cdl,$nXTe," J. Aml. Phvs., 1986 (in 
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Neff, H., Lay, K. Y., and Bachmann, K. J., IITemperature 
Dependent Photoconductivity and Photoluminescence of 
Cdl,,$4nxTe,11 J. Lumin. , 1985 (submitted). 
Nissenbaum, J., Shilo, I., Burger, A., Levi, A . ,  
Schieber, M., Keller, L., and Wagner, C. J., IINuclear 
Response and Phase Transformation of Melt Grown, SbI3-Doped 
HgI2,)I Nucl. Inst. & Meth. 213, 27 (1983). 

Patt, B. E., Del Duca, A., Dolin, R., and Ortale, C.! 
IIMercuric Iodide X-Ray Camera,Il IEEE Trans. Nucl. Sci. 
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Rajendran, S., Wilcox, W. R., and Ravishankar, P. S., 
"Solidification Behavior in Casting of Silicon,Il J. Crvst. 
Growth 75,  353 (1986). 

Ravishankar, P. S., Dismukes, J. P., and Wilcox, W. R., 
"Influence of ACRT on Interface Stability and Particle 
Trapping Behavior in Directional Solidification of Silicon," 
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Rosenberger, F., IIInorganic and Protein Crystal Growth, 
Similarities and Differences,Il J. Crvst. Growth, 1986 (in 
press). 

Sen, R. and Wilcox, W. R., "Twinning of Dodecanedicarboxylic 
Acid," J. Crvst. Growth 7 5 ,  323 (1986). 

Sen, R. and Wilcox, W. R., "Behavior of a Non-Wetting Melt 
in a Free Fall: Experimental," J. Crvst. Growth 74, 591 
(1986). 
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Skowronski, M., Lagowski, J., and Gatos, H. C., "Meta- 
stability of the Midgap Level EL2 in GaAs: Relationship with 
the As Antisite Defect," Phys. Rev. B 32, 4264 (1985). 

Skowronski, M., Lin, D. G., Lagowski, J . ,  Pawlowicz, L. M., 
KO, K. Y., and Gatos, H. C., "High Resolution Optical Study 
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Level EL2,11 in Microscopic Indentification of Electronic 
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G.D. Watkins, eds.), MRS, 1985, p. 207. 
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Transient Capacitance Study of EL2 in the Absence and 
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Eliminate Wetting During the Homogenization of HgCdTe," J. 
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Szofran, F. R. and Lehoczky, S. L., "A Method for Interface 
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Szofran, F. R., Chandra, D., Wang, J-C., Cothran, E. K . ,  and 
Lehoczky, S. L., IIEffects of Growth Parameters on 
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Alloys,l# J. Crvst. Growth 70, 343 (1984). 

Szymczyk, W. M., Dabrowksi, A. J., Iwanczyk, J. W., 
Kusmiss, J. H., Huth, G. C., Hull, K . ,  Beyerle, A., and 
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Wiedemeier, H., Trivedi, S. B., Zhong, X. R., and 
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